SUCTION-CLEANSING DEVICE AND CLEANSING APPARATUS HAVING THE 
SAME 

BACKGRAOUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a suction-cleansing 
device that carries out cleansing and/or washing by jetting 
water streams onto a human body or pet animal, and in particular 
the invention relates to a suction-cleansing device and 
cleansing apparatus having the same, which are able to massage 
face skin or other body skin by locally absorbing or rubbing 
the face skin or other body skin with streams of water. 

Description of the Prior Art 

Recently, a suction-cleansing device has been studied 
and developed, by which a stream of water discharged from a 
nozzle port, etc., is jetted onto a human body or pet animal, 
and cleansing and massaging thereof are carried out. 

For example, in Japanese Unexamined Patent Publication 
No. Hei-8-196596 (hereinafter called Publication "a"), a 
massage and suction-cleansing device is disclosed, in which 
a water stream swirling chamber including a pressurized fluid 
introducing port, disposed at the closed side at one end in 
the tangential direction of the inner circumference, into which 
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a pressurized fluid is supplied via a water feeding port; an 
air inlet port disposed at the rear end of the center position; 
and a water stream discharge port secured at the open side at 
the other end, is installed inside an outer tube having the 
water feeding port provided, a central boss which is made open 
and is faced to the above-described water stream discharge port 
is provided, a suction port which is made open outwardly is 
installed at the other end side of the central boss , an air /liquid 
separation plate is provided at an opening of the central boss 
faced to the above-described water stream discharge port, and 
a front swirling chamber is formed between the outer tube and 
the central boss. 

Also, in Japanese Unexamined Utility Model Publication 
No. Sho-63-74123 (hereinafter called Publication "b"), a 
suction and massage bubble jet-streaming device is disclosed, 
in which a liquid feeding port is provided in the tangential 
direction along the circumferential wall of a mixing chamber, 
and a discharge port of an air pipe disposed to protrude from 
the rear part of the mixing chamber toward the front part thereof 
is positioned at the jetting port of the mixing chamber, a 
plurality of projections are provided around the jetting port. 

However , the above-described prior arts have the following 
problems and shortcomings. 
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(1) Since/ in the art described in Publication "a," the 
central boss having an air/liquid separation plate provided 
is disposed to face the water stream discharge port of the 
swirling chamber and a percolation plate is provided in the 
front swirling chamber formed between the central boss and the 
outer tube, it is not possible to cause the suction force 
resulting from the swirling stream to effectively maximize 
performance due to the air/liquid separation plate and 
percolation plate becoming obstacles. Therefore, since the 
suction force of the swirling chamber becomes insufficient, 
the massage effect is made lower in the vicinity of the suction 
port close to the skin, wherein there arises a problem in that 
it is difficult to absorb and remove dirt and stains such as 
oily substances accumulated in skin pores, etc. 

(2) Since air suctioned through the air inlet port is 
disturbed as a result of colliding with the air/liquid separation 
plate and percolation plate, it is difficult to generate minute 
and uniform air bubbles in streams of water , wherein there arises 
another problem in that a cleansing effect of removing dirt 
and stains by operating minute air bubbles in the streams of 
water onto stained portions and a massage effect brought about 
by stimulating the skin with minute air bubbles being as a result 
of colliding therewith are not made sufficient. 
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(3) Since the above-described art is not provided with 
a mechanism for regulating and controlling the amount, size 
and form, etc. , of air bubbles in discharging streams of water, 
there arises still another problem in that streams of water 
including minute air bubbles which are excellent in the cleansing 
effect and massaging effect in response to a use condition cannot 
be obtained. 

(4) Since the air/liquid separation plate, percolation 
plate, and central boss, etc., are internally incorporated, 
the structure becomes complicated, wherein the massage and 
suction-cleansing device of the above-described art is inferior 
in maintenance and productivity thereof. 

(5) Since, in the art described in Publication "b," the 
air discharge port of the air pipe is disposed very close to 
the jetting port of the mixing chamber, streams of water inside 
the mixing chamber in a swirling state are not directly made 
to contact with air, wherein, since it is impossible to generate 
minute air bubbles of a prescribed size and form by effectively 
bringing the swirling streams of water into contact with air 
while maintaining a prescribed contact area therebetween, a 
problem arises in that the massaging effect and cleansing effect 
are not sufficient. 

(6) Since a space is formed between the jetting port and 



skin by projections secured at the circumference of the jetting 
port although the pressure of the central portion of the mixing 
chamber is made lower due to the swirling liquid, the swirling 
streams are disturbed in the vicinity of the skin, and the 
pressure-reduced portion proves extremely difficult to form. 
Another problem occurs in that, in the vicinity of the jetting 
port close to the skin, the suction force is weak, and it is 
difficult to absorb and remove stains such as oily substances 
accumulated in skin pores. 

(7) Since there is no means for controlling the size and 
amount of minute air bubbles formed in the streams of water, 
air which is more than the necessary amount is suctioned through 
the air pipe, and large air bubbles are formed. Therefore, still 
another problem arises in that an insufficient massaging effect 
and cleansing effect can be brought about. 

(8) Since a space is formed between a human body and the 
jetting port due to projections secured at the circumference 
of the jetting port, there arises a problem in that since the 
suction force is made insufficient, a sufficient massaging 
effect cannot be provided since the skin of a human body is 
not sufficiently absorbed. 

(9) Since no guiding portion for adequately regulating 
the discharging state of jetting water streams is provided, 
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there is a shortcoming in that it is difficult to effectively 
cause streams of water including minute air bubbles to act on 
the skin. 

The present invention can solve the above-described 
problems and shortcomings of the above-described prior arts. 
It is therefore an object of the invention to provide a 
suction-cleansing device that is capable of forming a swirling 
stream near skin and applying an intensive suction force thereto 
and can bring about an excellent cleansing effect and massaging 
effect by adequately maintaining a state of streams of water 
including minute air bubbles in the streams of water, and 
simultaneously to provide a cleansing apparatus of simple 
construction, which is excellent in productivity and 
maintenance efficiency. 

SUMMARY OF THE INVENTION 

In order to solve the above-described problems, a 
suction-cleansing device and cleansing apparatus having the 
same according to the invention are provided with the following 
construction. 

A suction-cleansing device according to the first aspect 
of the invention is constructed by comprising: a. a vessel body 
having a hollow portion whose profile converges from its rear 
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part side to its front part side; b. an air/liquid jetting port 
secured at the front end portion of the vessel body; c. a 
liquid-introducing pipe connected to the circumferential wall 
of the rear part side of the vessel body in the tangential 
direction; and d. an air /liquid jet-guiding portion that is 
disposed at the outer circumferential portion of the air/liquid 
jetting port and is widened to open from the air/liquid jetting 
port toward the jetting direction. 

With such a construction, the following actions and 
effects can be brought about. 

(1) It is possible to connect a liquid-introducing pipe 
of a suction-cleansing device to the water-supply port of 
waterworks and the discharge port side of a pump, etc., and 
to cause a liquid to flow from the liquid-introducing pipe into 
the hollow portion of a vessel body in the tangential direction 
of the circumferential wall thereof. The liquid flown into the 
hollow portion can be moved into the air/liquid jetting port 
while swirling along the circumferential wall face that is 
converged toward the front part side of the hollow portion, 
and can be jetted through the air/liquid jetting port. A liquid 
stream (stream of water) is made to collide with skin disposed 
on the entire surface of the air/liquid jet-guiding portion 
while swirling along the inner circumferential face of the 
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air/liquid jet-guiding portion connected to the air/liquid 
jetting port, and at the same time, the pressure of the center 
portion of the swirling stream is lowered by such a swirling 
action of the stream of water, wherein cleansing and massaging 
of the skin, etc., can be carried out. 

(2) By bringing the edge portion of the air/liquid 
jet-guiding portion into contact with skin to be cleansed and 
massaged, the skin is absorbed by the front of the air/liquid 
jet-guiding portion whose pressure is reduced by the swirling 
stream, and a massage effect can be brought about. In addition, 
in a case where air is mixed in advance in a liquid to be supplied 
into the liquid-introducing port, an air axis consisting of 
mixed air is formed in the hollow portion at the center portion 
of the vessel body, and the tip end and surrounding portions 
of the air axis are made into minute air bubbles in the stream 
of water by a shearing force produced by a suction force of 
the stream of water and are diffused therein. Therefore, the 
minute air bubbles are flown out from the space between the 
skin and the edge portion of the air/liquid jet-guiding portion 
along with the stream of water flowing on the skin, whereby 
cleansing of the skin can be further effectively carried out. 

(3) Since, by the air/liquid jet-guiding portion, it is 
possible to sustain a swirling stream of the air/liquid mixed 
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and massage the skin surface as the diameter d of the air/liquid 
jetting port becomes smaller than 1/10 times the maximum inner 
diameter D of the vessel body. To the contrary, as the diameter 
d becomes larger than 1/5 times the diameter D, it is not possible 
to form a swirling stream of the liquid in the vessel body, 
wherein such a tendency may appear, by which the suction force 
becomes insufficient. These tendencies may become further 
remarkable if the diameter d becomes smaller than 1/15 times 
or larger than 1/3 times. These are not preferable. 

The liquid-introducing pipe is attached to the 
circumferential wall of the vessel body whose discharge portion 
is formed roughly cylindrical, in the tangential direction with 
respect to the circumferential wall face. Therefore, by causing 
pressurized water to flow into the liquid-introducing pipe with 
a water-supply port of a pump and waterworks connected thereto, 
a swirling stream can be generated in the vessel body. 

In addition, the velocity of a liquid to be flown into 
the vessel body, diameter of the liquid- introducing pipe, 
capacity of the vessel body, and diameter of the air self -suet ion 
port may be selected on the basis of a necessary suction force, 
velocity of the swirling stream, amount of minute air bubbles 
generated in the stream of water, and pattern of grain sizes 
thereof. 
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The suction-cleansing device according to the second 
aspect of the invention is constructed, in addition to the first 
aspect, so as to include an air self -suction port that is opened 
and formed at a position deviated from the axial center of the 
vessel body or from the air axis formed in the vessel body on 
the rear wall of the vessel body. 

With the construction, the following actions and effects 
can be brought about in addition to those of the first aspect. 

( 1 ) The air axis formed at the center portion of the vessel 
body causes minute air bubbles to be generated by a shearing 
force of the streams of water at the tip end and surrounding 
portion of the rod-like air axis, and flows out from the space 
between the skin and the edge portion of air/liquid jet-guiding 
portion along with the streams of water flowing on the skin, 
and the skin is effectively cleansed. 

( 2 ) Since minute air bubbles are mixed in swirling streams 
which are made to collide with the skin, and the minute air 
bubbles are adhered to the skin and burst thereon, the skin 
is stimulated and activated, and at the same time it becomes 
possible to obtain a high massaging effect. 

(3) Since air can be directly suctioned from the air 
self -suction port into the hollow portion, the 
suction-cleansing device can be easily used by being connected 
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to a water-supply port of waterworks without using any pump, 
etc . 

(4) By causing minute air bubbles to be mixed in streams 
of water, it is possible to cause minute air bubbles to reach 
close to hair roots, wherein the minute air bubbles can be made 
to impact-like contact with skin, and oxidized sebaceous matter 
and old cuticles on the skin can be cleansed by the friction 
action and action brought about when minute air bubbles burst. 

(5) A pressure-reduced portion is formed at the center 
portion of a swirling stream, that is, at the axial center of 
the vessel body due to swirling motions of the streams of water 
in the vessel body, and air is suctioned from the air self -suction 
port toward the pressure-reduced portion, wherein an air axis 
extending like a rod is formed toward the center of the air/liquid 
jetting port in the vessel body. At this time, when the air 
self-suction port is disposed at a position deviated from the 
axial center of the vessel body, the tip end of the air axis 
is caused to vibrate, and minute air bubbles can be further 
effectively generated. The form and size of the air axis can 
be finely varied by adjustment of the amount of deviation whereby 
it is possible to obtain streams of water including prescribed 
minute air bubbles by which the cleansing effect and massaging 
effect are optimized. 
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by which the diameter of air bubbles diffused in streams of 
water is gradually increased, and the cleansing effect and 
massaging effect brought about by minute air bubbles may be 
reduced. In particular, where the inner diameter of the vessel 
body is 40 through 60 mm and the axial length thereof is 40 
through 60 mm, and the diameter of the air/liquid jetting port 
is 5 through 10 mm, if the port diameter is made smaller than 
0.01 mm or made larger than 0.5 mm, the above-described 
tendencies become further remarkable. 

The suction-cleans ing device according to the third aspect 
of the invention is constructed , in addition to the second aspect , 
so as to include a rotating member that is attached by being 
screwed in a threaded portion or being fitted to a fitting portion , 
which is opened and formed at the rear wall of the vessel body 
and is provided, in a covered manner, rotatably provided in 
a covered manner, centering around the position deviated from 
the axial center of the vessel body or the air axis formed in 
the vessel body, wherein the air self -suet ion port is formed 
at a position deviated from the rotating axis of the rotating 
member . 

With the construction, the following actions and effects 
can be brought about in addition to those of the second aspect. 
(1) Since the rotating member is rotatably provided so 
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the center axis of the vessel body 2 and the air self-suction 
port 5 by turning the rotating member to a prescribed angle • 

(3) Since the amount of air suctioned into the hollow 
portion can be adjusted by turning the rotating member, it is 
possible to finely vary the jetting amount of minute air bubbles 
and the suction force acting on the skin, wherein use efficiency 
of the suction-cleansing device is excellent. 

Herein, the rotating member is a cover-shaped member that 
is provided so as to cover the rear wall of the vessel body 
in an enclosed state via its threaded portion or fitting portion, 
and the rotating member is devised so as to be rotatable to 
a prescribed angle with respect to the rotating axis secured 
on the rear wall of the vessel body. 

It is preferable that the rotating axis of the rotating 
member is set to a position deviated in a range of 1 through 
10% of the radius of the vessel body with respect to the axial 
center of the vessel body or the air axis formed in the vessel 
body. This is because, if the amount of deviation is smaller 
than 1% although it depends on the diameter of an applicable 
air self -suction port and the size of the vessel body, it becomes 
difficult to adjust the amount of air suctioned through the 
air self-suction port by adjustment of the rotating angle of 
the rotating member, and to the contrary, if the amount of 
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deviation exceeds 10%, space for causing the rotating member 
to rotate on the rear wall of the vessel body is reduced , and 
it becomes difficult to carry out a prescribed rotating action. 
Therefore, it is not preferable that the amount of deviation 
is outside the above-described range. 

In addition, the air axis is an aggregate portion of air 
formed at the center portion of the vessel body by a swirling 
water stream in the vessel body, and there are cases where the 
position at which the air axis is formed may change in compliance 
with the position of the liquid-introducing pipe, the form of 
the vessel body formed elliptical, etc., and the position of 
the air /liquid jetting port. 

The suction-cleansing device according to the fourth 
aspect of the invention is constructed, in addition to the second 
or third aspect, so as to include a tank portion, provided so 
as to cover the rear wall of the vessel body or the rotating 
member, which supplies air via the air self -suction port, and 
an air introducing port secured at the tank portion. 

With the construction, the following actions and effects 
can be brought about in addition to those in the second or third 
aspect. 

(1) Since the suction-cleansing device is provided with 
a tank portion, the atmospheric air is not directly flown into 
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the vessel body through the air self -suction port, wherein the 
suction resistance of air to be suctioned can be increased. 
Therefore, even if the diameter of the air self -suet ion port 
is increased, no large amount of air is suctioned, wherein the 
air/liquid jet-guiding portion can maintain a force for 
absorbing skin, and a high massaging effect can be brought about . 

(2) Since the outer pressure fluctuation can be relieved 
by providing a tank portion having a large capacity, controlling 
of the size and form of minute air bubbles generated in streams 
of water and the amount of generation thereof can be stabilized 
and facilitated, wherein maneuverability thereof is excellent. 

(3) Since the diameter of the air self-suction port can 
be increased, failures rarely occur due to clogging resulting 
from dust and dirt, wherein maintenance efficiency thereof is 
excellent. 

Herein, the form of the tank portion may be cylindrical, 
semi-spherical, etc. The size and quantity of the tank ports 
may be adequately selected in response to a suction force 
required, velocity of swirling streams, quantity and grain size 
of minute air bubbles, etc. 

The suction-cleans ing device according to the fifth aspect 
of the invention is constructed , in addition to the first aspect , 
so as to include a water stream jetting nozzle portion whose 
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That is, where the suction-cleansing device is used as 
a shower, water drops jetted from the air/liquid jetting port 
are liable to be made vacant in the central portion of the stream 
of water because it is jetted in a swirling state. However, 
by providing the flattened portion and inclined portion which 
are set to such adequate lengths, jetting water drops can be 
centralized at the middle part, and water drops can be applied 
to skin in an even state. 

The suction-cleansing device according to the seventh 
aspect of the invention is constructed, in addition to any one 
of the first aspect through the sixth aspect, so as to include 
a flow-out portion provided by cutting off the front side edge 
portion of the air/liquid jet-guiding portion or opened to the 
front part side of the air/liquid jet-guiding portion. 

With such a construction, the following actions and 
effects can be brought about in addition to those of any one 
of the first aspect through the sixth aspect. 

(1) If a stream of water is jetted to skin with the front 
side edge portion of the air/liquid jet-guiding portion making 
contact with the skin, the swirling liquid is once reversed 
to the air axis side since the swirling liquid making contact 
with the skin is closer to the air axis at the central negative 
pressure portion than the flow-out portion side. Therefore, 
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it is possible to absorb in a large area of skin at both the 
reversed negative pressure portion and the central negative 
pressure portion. 

(2) Since a swirling stream can be flown outside the 
air/liquid jet-guiding portion through the flow-out portion 
even if the front end portion of the air/liquid jet-guiding 
portion is intensively pressed to the skin, it is possible to 
continuously cause the stream of water to flow onto the skin. 

( 3 ) Since a plurality of flow-out portions can be provided 
at the air/liquid jet-guiding portion, the swirling stream can 
be thereby effectively generated, and the flow or stream can 
be made complex to raise the massaging effect. 

Herein, the flow-out portion is an opening or a notched 
portion that passes through the front and rear surfaces of the 
air/liquid jet-guiding portion and is drilled to be rectangular 
or circular, and is a part that is constructed so that a portion 
of the streamof water introduced into the air/liquid jet-guiding 
portion is caused to flow outwardly. The state of stream or 
flow in the air/liquid jet-guiding portion can be adjusted by 
the disposing pattern and opening area thereof. 

The suction-cleansing device according to the eighth 
aspect of the invention is constructed, in addition to any one 
of the first aspect through the seventh aspect, so as to include 
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of the invention is constructed, in addition to the seventh 
aspect , so as to include a water stream collecting portion for 
collecting streams of water discharged from the flow-out portion 
of the air/liquid jet-guiding portion. 

With the construction, the following actions and effects 
can be brought about in addition to those of the seventh aspect 
of the invention. 

( 1 ) Since the water stream collecting portion is provided, 
there is no case where cleansing water is splashed to the 
surroundings to a great extent, wherein it is possible to prevent 
the surroundings from being stained, making it sanitary. 

(2) Since an enclosed system in which water flows when 
jetting warm water, is formed with the air/liquid jet-guiding 
portion making contact with skin, pressure of streams jetting 
onto skin is increased, wherein a satisfactory cleansing effect 
and massage effect can be brought about. 

The suction-cleansing device according to the tenth aspect 
of the invention is constructed, in addition to the ninth aspect, 
so as to include a flow-out regulating portion whose base end 
is rotatably disposed by means of a hinge on the circumferential 
edge portion of the air/liquid jet-guiding portion and whose 
roughly half-spherical circumferential edge portion shields 
the flow-out portion of the air/liquid jet-guiding portion. 
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suction-cleansing device is fitted to the negative pressure 
fitting plate disposed at the middle of the flow-out regulating 
portion, wherein since no atmospheric air is suctioned, a shower 
that includes further minute air bubbles can be brought about. 

The flow-out regulating portion is formed of plastic, 
etc . , to be roughly semi-spherical . A negative pressure fitting 
plate is formed at the front side center thereof, and the rear 
s ide center thereof is made open , wherein the flow-out regulating 
portion is caused to communicate with the air/liquid jetting 
port when being attached to the air/liquid jet-guiding portion. 

A cleansing apparatus according to the eleventh aspect 
of the invention is constructed by comprising a 
suction-cleansing device according to the first aspect through 
the tenth aspect of the invention and a pump for supplying a 
cleansing liquid into the liquid-introducing pipe of the 
suction-cleansing device. 

With the construction, the following actions and effects 
can be brought about. 

(1) Since the cleansing apparatus is composed of a 
suction-cleansing device of simple structure and a pump only, 
and is constructed of a small number of components , productivity 
thereof is excellent, and maintenance efficiency is also 
excellent. 



31 



•1 



. . ^ +n * quct ion-cleansing 
not only indoors but also outdoors, £ 

and it can be easily used. ^ 

<„ mixed in advance in a nq" 
^ J 1 biles in tbe air^id mixed fluid 
supp lred to a pump - ^ ^ ^ ^ 

are diffused by impellers rota 

b — " Tbtst radial now pump, axial 
£1 o„ pump and mixed flow pump of such a yp ^ 

plpe and a discharge pipe, in — ^ ™ ^ 

a vessel, and a capacity type pump sucb as a P 

.anepump, .aredpump. ^ /^Lble as 

the pump . Furthermore , an ^ 
attachedtotheoutercircumferencec ,fa rs^a _ 

th e outer casin, and ^ fay rotatlons of the 

^rrC r^d from a suction Port to a 

speller , and the Uq suct ioned up from 

nnr . a net pump in which water is 
discharge port, a ^ v produced 

j niDe by utilizing a vacuum state that 
a downward pipe by hQle at 

by jetting high-pressure water throug 



32 



a high speed and causing the pressure at the outlet of the nozzle 
to be lowered, and a special pump such as an air bubble pump 
in which water air bubbles are moved upward together with water 
by causing compressed air to blow into the lower end of a column 
pipe inserted in water are applicable, as well. 

The cleansing apparatus according to the twelfth aspect 
of the invention is constructed, in addition to the eleventh 
aspect, as a pump air self -suet ion port for suctioning air is 
provided in a suction pipe for supplying a cleansing liquid, 
which is attached to the suction side of the pump. 

With the construction, the following actions and effects 
can be brought about in addition to those of the eleventh aspect 
of the invention. 

(1) Since a pump air self-suction port for suctioning 
air is provided in the suction pipe of a pump for supplying 
a cleansing liquid, it is not necessary to suction air at the 
suction-cleansing device side, wherein stabilized supply of 
a prescribed amount of air can be facilitated, and 
maneuverability and convenience are excellent. 

(2) Since it is possible to easily control the mixing 
ratio of air and liquid in an air/liquid mixed fluid, an adequate 
cleansing state can be maintained in response to use conditions . 

(3) Since the state of an air/liquid mixed fluid can be 
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Fig. 3 is a side sectional view showing the major parts 
showing a use state of a suction-cleansing device according 
to Embodiment 1 ; 

Fig. 4 is a general view showing a cleansing apparatus 
according to Embodiment 2 of the invention; 

Fig. 5(a) is a perspective view showing the major parts 
of a suction-cleansing device according to Embodiment 3 of the 
invention; and Fig. 5(b) is a side sectional view showing the 
major parts of a suction-cleansing device according to 
Embodiment 3; 

Fig. 6(a) is a front elevational view showing the major 
parts of a suction-cleansing device according to Embodiment 
3; and Fig. 6(b) is a rear view showing the major parts of a 
suction-cleansing device according to Embodiment 3; 

Fig. 7 is a view describing a use state of a 
suction-cleansing device according to Embodiment 3; 

Fig. 8 is a side sectional view showing the major parts 
of a suction-cleansing device according to Embodiment 4 of the 
invention; 

Fig. 9 is a sectional view of the rear side, showing the 
major parts for describing the overlapping of an air self -suction 
port and an air axis in Embodiment 4; 

Fig. 10 is a view describing a use state of a 
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suction-cleansing device according to Embodiment 5 of the 
invention; 

Fig. 11 is a general view showing a cleansing apparatus 
according to Embodiment 5; 

Fig. 12 is a general view showing a use state of a 
suction-cleansing device according to Embodiment 6 of the 
invention; 

Fig. 13 is a sectional view showing a suction-cleansing 
device according to Embodiment 7 of the invention; and 

Fig. 14 is a sectional view showing a suction-cleansing 
device according to Embodiment 8 of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
( Embodiment 1 ) 

A description is given of a suction-cleansing device 
according to Embodiment 1 of the present invention with reference 
to the drawings. 

Fig. 1(a) is a perspective view showing the major parts 
of a suction-cleansing device according to Embodiment 1, Fig. 
1(b) is a side-sectional view showing the major parts thereof, 
Fig. 2(a) is a front elevational view showing the major parts 
thereof , and Fig. 2(b) is a rear view showing the major parts 
thereof. 
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pipe 4 into the hollow portion 2a of the vessel body 2 from 
the tangential direction. Thus, the liquid flown in the hollow 
portion 2a is made into an air/liquid mixed fluid while swirling 
along the wall face of the hollow portion 2a and suctioning 
air through the air self-suction port 5, and is moved from the 
air/liquid jetting port 3 to the air/liquid jet-guiding portion 
6. The air/liquid mixed fluid is made to collide with the skin 
H while swirling along the inner wall surface of the air/liquid 
jet-guiding portion 6 and is caused to flow from the flow-out 
portion 7 to the outside of the suction-cleansing device 1. 

At this time, since a centrifugal force is caused to operate 
on the fluid by swirling actions and the center portion of the 
swirling flow is made into negative pressure (reduced pressure) , 
air is continuously suctioned from the air self-suction port 
5 into the hollow portion 2a to form an air axis W, and at the 
same time, the skin H at the front side of the air/liquid 
jet-guiding portion 6 is absorbed. 

The tip end portion of the air axis W is torn by shearing 
forward of the skin H while swirling since the position of the 
air self-suction port 5 is deviated, and is diffused in swirling 
water streams after being made into minute air bubbles. 

Thus, streams of water including minute air bubbles are 
turned in the direction of the air axis W at the edge portion 
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of the air/liquid jet-guiding portion 6 along the skin H and 
is further turned in the vicinity of the air axis W. Then, the 
streams flow from the flow-out portion 7 to the outside. By 
causing such reversing actions of the streams of water to be 
effectively carried out, generation of minute air bubbles is 
facilitated in the fluid, wherein a large area of skin H can 
be continuously and intensively absorbed and cleansed. 

In addition, dirt and stains are peeled off from the skin 
by virtue of mutual actions of minute air bubbles included in 
the streams of water and dirt such as old cuticles of the skin, 
and cleansing of the skin can be effectively carried out. 

Since the suction-cleansing device according to 
Embodiment 1 is thus constructed, the following actions can 
be obtained. 

(1) Since the skin H can be covered by the air/liquid 
jet-guiding portion 6 and swirling streams of an air/liquid 
mixed fluid including minute air bubbles can be continuously 
supplied to the skin H, a pressure-reduced portion is formed 
extremely close to the skin H and the skin H can be effectively 
suctioned, wherein a highmassaging effect and a cleansing effect 
can be brought about. 

(2) Since an air/liquid mixed fluid including minute air 
bubbles is made to collide with the skin, the collision of water 
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(Embodiment 2) 

With reference to the accompanying drawings , a description 
is given of a cleansing apparatus according to Embodiment 2 
of the invention, which is provided with a suction-cleansing 
device according to Embodiment 1 of the invention. 

Fig. 4 is a general view of a cleansing apparatus according 
to Embodiment 2, which is provided with a suction-cleansing 
device according to Embodiment 1 . 

In Fig. 4, reference number 1 denotes a suction-cleansing 
device, 2 denotes a vessel body, 4 denotes a liquid-introducing 
pipe, and 6 denotes an air/liquid jet-guiding portion. These 
components are the same as those in Embodiment 1. Therefore, 
the components are given the same reference numbers, and 
description thereof is omitted. 

Reference number 11 denotes a cleansing apparatus 
according to Embodiment 2, 12 denotes a pump such as a turbo 
pump and a capacity type pump, each of which is provided with 
a suction port 12a and a discharge port 12b. 13 denotes a suction 
pipe which has its downstream side connected to the suction 
port 12a of the pump 12, and 14 denotes a discharge pipe which 
has its upstream side connected to the discharge port 12b of 
the pump 12 and its downstream side connected to the 
liquid-introducing pipe 4 of the suction-cleansing device 1. 
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15 denotes a strainer which is connected to the upstream side 
opening portion of the suction pipe 13. 16 denotes a liquid 
tank such as a water tank and a bath, etc. , in which the strainer 
15 is immersed and a cleansing liquid is filled. 

In addition, in Embodiment 2 of the present invention, 
a description was given of a case where the suction-cleansing 
device 1 is connected to the discharge side of the pump 12. 
However, Embodiment 2 is applicable to a mode in which the 
suction-cleansing device 1 is connected to the flow-out side 
of waterworks via a hose. 

With respect to the cleansing apparatus according to 
Embodiment 2, which is constructed as described above, a 
description is given of the actions with reference to the 
drawings . 

By driving the pump 12, a liquid in the liquid tank 16 
is supplied to the liquid-introducing pipe 4 of the 
suction-cleansing device 1 via the strainer 15, suction pipe 
13, pump 12 and discharge pipe 14. 

A swirling stream is formed in the hollow portion 2a by 
the liquid supplied from the liquid-introducing pipe 4 , whereby 
the pressure around the axial portion in the hollow portion 
2a is reduced, and air is suctioned through the air self-suction 
port 5 secured in the rear wall of the vessel body 2. An air 
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axis is formed with the suctioned air, the tip end portions 
of the air axis are torn and dispersed in the stream of water 
around the air axis and at the tip end portions of the air axis 
extending toward the air/liquid jetting port 3, wherein minute 
air bubbles can be generated. 

At this time, by increasing or decreasing the output of 
the pump 12 to regulate the state of minute air bubbles generated 
in the suction-cleansing device 1 and by mixing air bubbles 
with a liquid supplied into the pump 12 in advance, a cleansing 
effect may be further increased. Also, if a surface active agent 
such as a detergent is mixed in a liquid and the interfacial 
tension of generated air bubbles is changed, shampoo cleansing 
is enabled, and at the same time it becomes possible to further 
adequately control the state of minute air bubbles. 

Thus, since a stream of water including such minute air 
bubbles is discharged through the air/liquid jetting port 3, 
is caused to swirl between the air/liquid jet-guiding portion 
6 and skin H, and is splashed onto the skin where it is used 
as a shower, it is possible to carry out cleansing and massaging 
of the skin H at the same time. 

With a cleansing apparatus, according to Embodiment 2 
of the invention, which is provided with a suction-cleansing 
device constructed as described above according to Embodiment 
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1, the following actions can be brought about in addition to 
those obtained in Embodiment 1 . 

(1) Since the cleansing apparatus 11 may be constructed 
of a suction-cleansing device 1 of a simple structure and a 
pump 12 and the number of components thereof can be decreased, 
productivity is excellent , and at the same time, maintenance 
efficiency is excellent. 

(2) Since only a liquid is supplied into the 
suction-cleansing device 1 by a pump 12 , the cleansing apparatus 
11 may be installed not only indoors but also outdoors such 
as at a campground, etc., and the cleansing apparatus 11 can 
be very easily used. 

( 3 ) Where air introducing means such as an air introducing 
port, etc., is formed at the suction side of the pump 12, air 
bubbles of an air/liquid mixed fluid are made to contact with 
the impellers rotating in the pump, and are diffused in a minute 
scattered state. Therefore, further minute air bubbles can be 
generated. 

(4) A liquid flown from the liquid-introducing pipe into ' 
the hollow portion 2a via the pump 12 is moved toward the 
air/liquid jetting port 3 while swirling along the 
circumferential wall face converging toward the front part side 
in the hollow portion 2a, and a pressure-reduced portion is 
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(7) Since minute air bubbles of the swirling stream that 
are made to collide with skin are adhered to the skin and burst 
there, the skin is stimulated and activated. At the same time, 
a high massaging effect can be brought about. 

(8) Since minute air bubbles can be reached close to hair 
roots , the minute air bubbles can be intensively made to contact 
with the s kin , wherein oxidized sebaceous matter and old cuticles 
of the skin surface can be cleansed by a friction action and 
an action produced when minute air bubbles are burst. 

( Embodiment 3 ) 

A description is given of a suction-cleansing device 
according to Embodiment 3 with reference to the drawings . 

Fig. 5(a) is a perspective view showing the major parts 
of a suction-cleansing device according to Embodiment 3, Fig. 
5(b) is a side sectional view showing the major parts thereof, 
Fig. 6(a) is a front elevational view showing the major parts 
thereof, and Fig. 6(b) is a rear view showing the major parts 
thereof . 

In Fig. 5 and Fig. 6, reference number 2 denotes a vessel 
body, 2a denotes a hollow portion, 3 denotes an air /liquid 
jetting port, 4 denotes a liquid-introducing pipe, 6 denotes 
an air/liquid jet-guiding portion, and 7 denotes a flow-out 
portion. These components are the same as those of Embodiment 
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air can be supplied into tap water and warm water in a stable 
state. 

With respect to the suction-cleansing device 21 , 
constructed as described above, according to Embodiment 3, a 
description is given of the actions with reference to the 
drawings . 

Fig. 7 is a view describing use states of the 
suction-cleansing device according to Embodiment 3 of the 
invention. 

In Fig. 7 , reference number 2 denotes a vessel body, 2a 
denotes a hollow portion, 3 denotes an air/liquid jetting port, 
and 4 denotes a liquid-introducing pipe. An air self -suction 
port 5' has a caliber formed to be approximately 2.5 through 
3.5 mm. Reference number 6 denotes an air/liquid jet-guiding 
portion, 7 denotes a flow-out portion, 21 denotes a 
suction-cleansing device according to Embodiment 2, 22 denotes 
a splash-preventing portion, 23 denotes a tank portion, 23a 
denotes a tank-side hollow portion, and 24 denotes a tank port. 
Since these components are the same as those in Fig. 5 and Fig. 
6, the components are given the same reference numbers, and 
overlapping description thereof is omitted. Also, reference 
symbol H denotes skin. The skin is the same as that in Fig. 
3, wherein the same reference symbol is given thereto, and 
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stream along the skin H. 

Herein, the suction-cleansing device 21 is different from 
the suction-cleansing device 1 according to Embodiment 1, 
wherein the hollow portion 2a does not communicate directly 
with the atmospheric air via the air self-suction port but 
communicates with the tank side hollow portion 23a of the tank 
portion 23 . Since the tank side hollow portion 23a communicates 
with the atmospheric air via the tank port 24 , the suction 
resistance is increased. 

For this reason, although the air self -suet ion port 5' 
is formed larger than that in Embodiment 1 , the flow amount 
of air suctioned into the hollow portion 2a becomes almost 
equivalent to that in Embodiment 1. 

In addition, since a liquid is reserved in the tank side 
hollow portion 23a, the suction resistance of the air 
self-suction port 5' is further increased, and the flow amount 
of air suctioned into the hollow portion 2a can be reduced. 

With the suction-cleansing device, constructed as 
described above, according to Embodiment 3, the following 
actions can be brought about in addition to those obtained in 
Embodiment 1 . 

(1) Since hydraulic pressure is applied to the portion 
of the air self-suction port 5 ' with water reserved in the tank 



53 



portion 23 by *<°^< ct , m port 5. can be increase,, 
resistance of the " •£^^. oetloMa --*«-- 1 -• t - 
. w excessive whe rein a now 

- - Sel£ - SUOt i:n can be stably stained. ^ 
o£ a „ air/liquW mixed ^ ^ be . „ g louet ed 

it u possible to prevent the s 

do e to excessive suction of air, an 

can be brought about. ^ suctioned even it 

M excessive amount lncte ased, and 

,i,- s elt-suctionport5 is 
th e dialer of the air se wfterein lt 

th e si,e or getting air ««- ^ „ . st able 

U possible to continuously ef £ect 

stat e, and a high cleansing effect 

can be brought about. ^ se i£-suction port 5' 
(S) Since the diamet- ; toologgi ng resulting 

from dust and dirt, wn 

excellent . ice is provided with 

(4) since the ^"^^ £loun out from the 
a epiash-preventing ^ „ the £ro nt, -herein use 

£ low-out portion 7 is n 
efficiency thereof is excellent. 
(Embodiment 4) 



54 



A description is given of a suction-cleansing device 
according to Embodiment 4 of the invention with reference to 
the following drawings . 

Fig. 8 is a side sectional view showing the major parts 
of the suction-cleansing device according to Embodiment 4. 

In Fig. 8, reference number 3 denotes an air/liquid jetting 
port, 4 denotes a liquid-introducing pipe, 6 denotes an 
air/liquid jet-guiding portion, 7 denotes a flow-out portion, 
and 22 denotes a splash-preventing portion. Since these 
components are the same as those in Embodiment 3 , the components 
are given the same reference numbers, and description thereof 
is omitted. 

Reference number 31 denotes a suction-cleansing device 
according to Embodiment 4. 32 denotes a vessel body which has 
a hollow portion 32a shaped so as to converge from the rear 
part thereof toward the front end portion thereof and has an 
opening portion 32b at the rear wall thereof. 32c denotes a 
female threaded portion which is erected along the edge portion 
of the opening portion 32b. 33 denotes a rotating member which 
is rotatably provided so as to cover the opening portion 3 2b 
with a male threaded portion 33a screwed in the female threaded 
portion 32c. 34 denotes an air self-suction port which is made 
open in the rotating member 33 . 3 5 denotes a tank portion which 



55 



u 0 y- 33 and has 
nn of the rotating member 33 

u disposed on the rear wa U . ^ the ho »o„ 

. tank side hollo- portion 35a ^ self . 8UC tion port 

»• n 32a of the vessel body 32 at the upper side 

portron 32a ^ ^ open at 

34 . 36 denotes a tank, por 

ot the tank portion 35 . . „ Embodim ent 

Tn e suction-cleansing accQrding to 

« — ~ * Tr^ 33 is provided so as 
^odi-ent 3 in that tne rotat 9 ^ ^ ^ 3J sQ as 

- ~ t ^Crr:nscre W ed therefrom, and tne tank 
to be screwed therern ». 
portion 35 is disposed on the ^ ^ ^ reat „ all 

ln addition, although P ^ 32c , 

sideo.tbe.esseibod^.tbee^^^^^ 

«. step does not obstruct the ^ 3 2c 

v essel body 2 I* rbe length ^ ^ o£ the 

t „ rter py 1/1° times or lea be 
ls made shorter by gen erattng state 

vessel body 2. «a an - 

nai ntained in a on , oleanslnq d evice. constructed 

wl threspecttothesuc > ^ , 

as described above, accor ^ ^ draulngs . 

• „iven of the actions wrth n? the 

1S given o the tear swe. 

Fig . 9 is a sectional „ alr se lf-suction 

m a 3 crparts £ ordescribin 9 theoverlappm 9 



56 



port and an air axis in Embodiment 4; 

In Fig. 9, reference number 32 denotes a vessel body, 

33 denotes a rotating member , and 34 denotes an air self -suction 
port . These components are the same as those in Fig . 8 . Therefore , 
the components are given the same reference numbers, and 
overlapping description thereof is omitted. 

Reference number 33b denotes the rotating axis of the 
rotating member 33 . Reference symbol Y denotes. an air axis that 
is formed from the air self-suction port 5 toward the air/liquid 
jetting port 3 and skin H in the hollow portion 2a of the vessel 
body 2. The air self-suction port 34 is drilled with a slight 
shift from the rotating axis 33b, whereby it is possible to 
regulate the area of an overlapping portion of the air axis 
Y formed in the vessel body 32 and the air self-suction port 

34 when being observed in the axial direction by turning the 
rotating member 33. By adjusting the overlapping portion, it 
is possible to adjust the suction resistance of the air 
self-suction port 34, and the amount of air suctioned through 
the air self-suction port 34 whereby its form can be adjusted. 

Also, operations other than adjustment of the overlapping 
portion of the air self-suction port and the air axis are the 
same as those in Embodiment 3. Therefore, the description is 
omitted . 
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(Embodiment 5 ) 

A description is given of a cleansing apparatus including 
the suction-cleansing device according to Embodiment 5 with 
reference to the drawings. 

Fig. 10 is a view describing a use state of the 
suction-cleansing device in Embodiment 5. 

In Fig. 10 , reference number 40 denotes a 
suction-cleansing device according to. Embodiment 5, and 41 
denotes a vessel body the rear wall of which is formed to be 
curved. Therefore, a stream of water is made to collide with 
the curved rear wall and is reversed, and can be jetted outwards 
while rotating at a high speed at a position very close to the 
center portion. With high speed rotations, the axial portion 
of rotations is maintained in a pressure-reduced state, and 
air dissolved at maximum is released into liquid such as water 
of waterworks to form an air axis. In addition, parts which 
are identical to those in Embodiment 1 are given the same 
reference numbers, and description thereof is omitted. 

Reference symbol Z is an air axis that is formed by 
concentrating air contained in a liquid (water) supplied through 
the liquid-introducing pipe 4 at the center portion of the hollow 
portion 2a. 

Also, the rear wall of the vessel body 41 may be formed 
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to be swelled like a projection outwards or may be formed of 
a flat vertical wall. 

Herein, Fig. 11 is a general view of a cleansing apparatus 
provided with a suction-cleansing device. 

In Fig. 11, reference number 4 denotes a 
liquid-introducing pipe, 6 denotes an air/liquid jet-guiding 
portion, 12 denotes a pump, 12a denotes a suction port of the 
pump 12, 12b denotes a discharge port of the pump 12, 13 denotes 
a suction pipe communicating with the suction port 12a, 14 
denotes a discharge pipe by which the liquid-introducing pipe 
4 is connected to the discharge portion 12b, 15 denotes a strainer 
secured at the opening portion of the suction pipe 13 , 16 denotes 
a liquid tank in which a cleansing liquid is reserved and the 
strainer 15 is immersed, and 41 denotes a suction-cleansing 
device according to Embodiment 5 . These components are the same 
as those in Embodiments 2 and 5. Therefore, the components are 
given the same reference numbers, and description thereof is 
omitted . 

51 denotes a cleansing apparatus which is provided with 
a suction-cleansing device 40 according to Embodiment 5. 52 
denotes a pump air self-suction port which is drilled at a 
prescribed portion of the suction pipe 13. 53 denotes an air 
self-suction pipe which has one end thereof connected to the 
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pump air self-suction port 52 and is provided with a needle 
valve or a pressure-fit type valve by which the suction amount 
can be adjusted. 

A description is given of the actions of the cleansing 
apparatus 51 constructed as described above , with reference 
to the drawings . 

By driving the pump 12, a liquid in the liquid tank 16 
.is suctioned into the suction pipe 13 via the strainer 15. Air 
is suctioned from the air self-suction pipe 53 into the suction 
pipe 13 as an accompanying stream of the liquid when the liquid 
passes through the suction pipe 13 , and the liquid in which 
air is mixed (that is, an air/liquid mixed fluid) is suctioned 
from the suction port 12a into the pump 12. The air bubbles 
are diffused by impellers in the pump 12 , and are supplied into 
the liquid-introducing pipe 4 of the suction-cleansing device 
40 via a discharge pipe 14. 

If the air /liquid mixed fluid is flown from the 
liquid-introducing pipe 4 into the hollow portion 2a of the 
vessel body 2 in the tangential direction, the air /liquid mixed 
fluid flown into the hollow portion 2a is moved from the 
air/liquid jetting port 3 to the air/liquid jet-guiding portion 
6 while swirling along the wall face of the hollow portion 2a, 
is made to collide with skin H while swirling along the inner 
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wall face of the air/liquid jet-guiding portion 6, and is caused 
to flow outside the suction-cleansing device 4 0 through the 
flow-out portion 7 . 

At this time, since the pressure at the central portion 
of the swirling stream is reduced , air mixed in the fluid in 
advance is accumulated at the central portion of the swirling 
stream, wherein an air axis Z is formed, and at the same time, 
. . the skin H is absorbed from the front of the air/liquid 
jet-guiding portion 6. Air collected in the air axis Z is torn 
between the skin H and the swirling stream and is made into 
minute air bubbles. After that, the air is flown out from the 
flow-out portion 7 along the skin H together with the swirling 
stream. 

Furthermore, since air in the liquid can form an air axis 
by being released from the liquid under a pressure-reduced state 
as described above even if the valve of the air self-suction 
pipe 53 is closed, minute air bubbles can be effectively 
generated at the tip end of the air axis. 

Since the cleansing apparatus 51 including the 
suction-cleansing device 40 according to Embodiment 5 is 
constructed as described above, the following actions can be 
brought about . 

(1) Since the cleansing apparatus does not include fine 
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(5) Since air is suctioned from the air self -suction pipe 
53 into the suction pipe 13 as an accompanying stream of the 
liquid when the liquid passes through the suction pipe 13, air 
can be mixed in a further controlled environment, wherein 
maneuverability and control characteristics are excellent, 

(Embodiment 6) 

A description is given of a suction-cleansing device 
according to Embodiment 6 of the invention with reference to 
the drawings. 

Fig. 12 is a general view showing a use pattern of a 
suction-cleansing device according to Embodiment 6. 

In Fig. 12, reference number 60 denotes a 
suction-cleansing device according to Embodiment 6. 61 denotes 
a vessel body which has a cannonball-shaped hollow portion 62 
converging from the rear part side thereof toward the front 
part side thereof, the maximum inner diameter D of which is 
30 through 90 mm, and is made of synthetic resin. 63 denotes 
an air/liquid jetting port having the minimum diameter d of 
5 through 10 mm, which has an inclined portion 63a formed at 
the front end portion of the vessel body 61 and a flattened 
portion 63b communicating with inclined portions 63a . 64 denotes 
a liquid- introducing pipe which is connected to the 
circumferential wall at the rear part side of the vessel body 
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61 in the tangential direction. 65 denotes an air self-suction 
port which is disposed on the rear wall of the vessel body 61 
and drilled at a position deviated from the center position 
of the rear wall. 66 denotes an umbrella-shaped air/liquid 
jet-guiding portion which is disposed at the periphery of the 
air/liquid jetting port 63 and is widened to open from the 
air/liquid jetting port 63 in the jetting direction. Reference 
symbol P denotes pressure distributions pi through p3 , formed 
to become annular , in which a low-pressure zone and a 
high-pressure zone are alternately formed on the skin H by a 
stream of an air /liquid mixed fluid, and Q denotes the stream 
direction of the air/liquid mixed fluid. 

The inclined portion 63a is a portion of the air/liquid 
jetting port 63 , whose diameter is widened toward the air/liquid 
jet-guiding portion 66 at an angle 6 from 60 through 85 degrees 
with a length A of 1 through 10 mm, and the flattened portion 
63b is a portion of the air/liquid jetting port 63 , which extends 
toward the air/liquid jet-guiding portion 66 with a length B 
of 1 through 10 mm. 

Furthermore, the angle 8, lengths A and B are optimally 
determined, depending on a liquid flown through the 
liquid-introducing pipe 4, inner diameter D of the vessel body 
61 and length L (axial length) in the axial direction. The present 
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embodiment employed the inner diameter D =40 mm, axial length 
L =50 mm, minimum diameter of the air/liquid jetting port d=7 .5 
mm, diameter of the air self-suction port db=0.5 mm, length 
A=3.2 mm, length B=2.6 mm, and hydraulic pressure P=3 x 
10 5 Pa( approximately 3kgf/cm 2 ). 

Also, the suction-cleansing device 60 according to 
Embodiment 6 differs from the suction-cleansing device 1 
according to Embodiment 1 in that the air/liquid jetting port 
63 has an inclined portion 63a and a flattened portion 63b 
communicating with the inclined portion 63a. 

A description is given of the actions of the 
suction-cleansing device 60 that is constructed as described 
above . 

A prescribed amount of liquid having prescribed pressure 
is supplied from the liquid-introducing pipe 64 into the hollow 
portion 62 of the vessel body 61 in the tangential direction. 
At this time, the liquid flown in the hollow portion 62 swirls 
along the wall face of the hollow portion 62 , a pressure-reduced 
portion is formed at the center portion of the vessel body. 

By the pressure-reduced portion, air is suctioned from 
the air self-suction port 65 disposed in the vicinity of the 
center of the rear wall of the vessel body 61, and an air axis 
is formed at the pressure-reduced portion in the hollow portion 



66 



a m the liquW by mutual 
■ te air bubbles are generated xn the 

62 .Mmutearr sulr u„g stream. 

actions o £ the arr ax s ^ ^ „ 

mov ed along the ^^J^ 63 b which are £ ormed 
inclined portion 63a and £ la« ^> ^ and is 

on the inner wall o £ the o£ the alr/ li,uid 

^charged between the circumferential 

je t-guiding portion 66 and , u provid ed, 

theair.i^.et.^n^ ^ ^ 

— o £ the - J e to caase . swirling stream 

pressed to the sKrn, rt ^ ^ alr/Xiqul d 

to flow from the flow-ouf P° ^ ^ possibl e to 

je t-guiding portion 66. Also. ^ ^ ^ ^ and 

continuously oause a stream o ^ ^ ^ ^ 

- * ^C^dlnrPorrion by the disposing Pattern 

- thealr/liqU ^Inow-out portion. 

and opening area of ^ ^ alr/m urd 

Th e air/liguid mrxed «u ^ ^ „ and 

— Per, 63 £ lo»s in spacr ^ ^ ^ _ ^ 
-t::r:^:^;h,ing an annular low-pressure 
distribution v \ V 



67 



zone and an annular high-pressure zone. After that, the fluid 
composes a stream Q of air/liquid mixed fluid and is discharged 
through the flow-out portion 7. Since such a low-pressure zone 
and a high-pressure zone can be formed on the skin H alternately, 
blood circulation of the skin can be improved, and simultaneously 
stains on the skin can be effectively removed • 

Since the suction-cleansing device 60 according to 
Embodiment 6 is constructed as described above, the following 
actions can be brought about in addition to those obtained by 
Embodiment 1 . 

( 1 ) Since an inclined portion 63a whose diameter is widened 
at a prescribed angle toward the jetting side is provided on 
the inner circumferential wall of the air/liquid jetting port 
63, the range, in which a stream of water including minute air 
bubbles and air bubble nucleation before becoming minute air 
bubbles is diffused, is limited to a prescribed angle or less, 
and the pressure in the stream of water can be reduced. The 
partial pressure reduction can effectively facilitate growth 
from air bubble nucleation into minute air bubbles. 

( 2 ) Where the suction-cleansing device is used as a shower , 
since it is provided with a flattened portion 63b formed to 
communicate with the front of the inclined portion 63a, it is 
possible to adjust the water drops jetted from the flattened 
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portion 63b, and water drops including a great amount of minute 
air bubbles can be supplied in a stable state. In addition, 
water drops thus jetted can be collected at the central portion. 

(3) It is possible to adjust the angle 6 of the inclined 
portion 63a, length A in the jetting direction, and length B 
in the jetting direction on the flattened portion 63b within 
an adequate range by combinations thereof in response to use 
conditions .such as quality, pressure, flow amount and 
temperature of supplied water, for example, in response to the 
use conditions in a bathroom or at a pool side. The size of 
minute air bubbles and aggregate form of air bubbles, etc., 
can be finely varied, thereby increasing a cleansing effect 
and a massaging effect which are brought about by minute air 
bubbles . 

(4) Pressure distribution P in which a low-pressure zone 
and a high-pressure zone are alternately annularly continuously 
formed can be formed on skin H with the stream Q of an air/liquid 
mixed fluid via the flow-out portion 7, whereby the skin H is 
stimulated to improve blood circulation thereof, and stains 
on the skin H can be effectively removed. 

(Embodiment 7) 

A description is given of a suction-cleansing device 
according to Embodiment 7 of the invention with reference to 
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the drawings . 

Fig. 13 is a sectional view of the suction-cleansing device 
according to Embodiment 7 . 

In Fig. 13 , reference number 70 denotes a 
suction-cleansing device according to Embodiment 7.71 denotes 
a vessel body which has a roughly oval-shaped hollow portion 
72 converging from its rear part side to its front part side, 
the rear part side of which is curved. 73 denotes air/liquid 
jetting port which is formed at the front end portion of the 
vessel body 71.74 denotes a water stream jetting nozzle portion 
which is inserted into the rear wall of the vessel body 71 and 
has its tip portion narrowed. 74a denotes an inverted 
conically-shaped water stream regulating member which is 
disposed at the tip portion of the water stream jetting nozzle 
portion 7 4 so as to freely advance and retreat. 74b denotes 
a rod-shaped supporting member which has the water stream 
regulating member 74a disposed at the tip portion thereof. 74c 
denotes an intermediate supporting member which supports the 
supporting member 74b at the intermediate part of the nozzle 
and is provided with a water-flow path. 74d denotes a position 
regulating and fixing portion, in which the supporting member 
74b is screwed at the base end side in a state sealed by means 
of an O-r ing , etc . , and is supported to freely advance and retreat . 
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a part thereof is supplied into the water stream jetting nozzle 
portion 74. 

The water stream regulating member is disposed in the 
vicinity of the tip end of the water stream jetting nozzle portion 
74, by adjusting the spacing therebetween to control the state 
of a mixed water stream that is formed by mixing a swirling 
stream which flows along the vessel body wall and a nozzle jetting 
stream, the negative-pressure portion can be effectively 
generated. 

Thus, a great amount of dissolved air is discharged by 
reducing the pressure of warm water -in which air is 
supersaturated, and a stream of water containing minute air 
bubbles can be jetted from the air/liquid jetting port 73. 

Also, by adhering the air/liquid jet-guiding portion 76 
to skin, concentric pressure distribution in which a 
high-pressure zone and a low-pressure zone are brought about 
alternately can be formed on the skin, wherein the skin is 
stimulated and activated, and a massaging effect and a cleansing 
effect can be further increased. 

Since the suction-cleansing device 70 according to 
Embodiment 7 is constructed as described above, the following 
actions are brought about. 

(1) Since a portion of tap water and warm water, which 
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is supplied through the liquid-introducing pipe 75, can be 
directly jetted, in a high-pressure state, to the vicinity of 
the inside of the air/liquid jetting port 73 via the water stream 
jetting nozzle portion 74, the cleansing and massaging 
properties are excellent. 

(2) Since the water stream collecting portion 7 8 is 
provided, cleansing water is not splashed to a large extent, 
wherein it is possible to prevent the surroundings from being 
stained. 

(3) Since the air/liquid jet-guiding portion 76 is made 
to contact with skin and an enclosed system, in which water 
flows when jetting warm water, is formed, concentric 
low-pressure zones and high-pressure zones are alternately 
formed on skin by a jetting stream, wherein the skin is stimulated 
and activated. 

(4) Since the water stream regulating member 74a is 
provided inside the tip end of the water stream jetting nozzle 
portion 74, the member 74 is caused to advance or retreat or 
is fixed at a prescribed position, wherein it is possible to 
adequately maintain the jetting angle of a stream of water and 
an air/liquid dispersed state. 

(5) Where heated warm water is used as water supplied 
into the water stream jetting nozzle portion 74 , the dissolution 
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amount of air that can be dissolved in water is reduced to cause 
a supersaturated state, and the stream of water is made into 
a low-pressure state in the vessel body, wherein a great amount 
of dissolved air is discharged to increase the massaging effect. 

(6) A nozzle jetting stream jetted to the front from the 
tip end of the water stream jetting nozzle portion 74 and a 
swirling stream on the vessel body wall, which flows from the 
introducing port 75a along the vessel body wall, are combined 
at the nozzle port, and minute air bubbles in the liquid are 
further finely dispersed, wherein a cleansing liquid and a 
massaging liquid can be obtained, the stream of which is mild 
and soft-fitted to the skin. 

(Embodiment 8) 

A description is given of a suction-cleansing device 
according to Embodiment 8 of the invention with reference to 
the drawings . 

Fig. 14 is a sectional view of the suction-cleansing device 
according to Embodiment 8. 

In Fig. 14, reference number 80 denotes a 
suction-cleansing device according to Embodiment 8.81 denotes 
a semi-spherical flow-out regulating portion which is attached 
to the front surface side of the air/liquid jet-guiding portion 
76. 82 denotes a hinge which is provided at the circumferential 
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edge portion of the air/liquid jet-guiding portion 76 and 
rotatably supports the flow-out regulating portion 81. 83 
denotes an opening portion which is made open at the middle 
of the semi-spherical flow-out regulating portion 81 and is 
formed so as to be roughly engaged in the air/liquid jetting 
port 73 when mounting the air/liquid jet-guiding portion 76. 
84 denotes a disk portion (air axis fitting plate) which is 
formed roughly disk-shaped so that the middle at the front 
surface side of the flow-out regulating portion 81 is closed, 
and is disposed at the tip end position of the air axis in the 
vessel body. 85 denotes a number of pores 85 spraying mist-like 
warm water to the front surface side. 

Also, the suction-cleansing device 80 according to 
Embodiment 8 is such that a flow-out regulating portion 81 is 
provided at the front surface side of the suction-cleansing 
device 70 according to Embodiment 7, wherein since the main 
components are the same as those of Embodiment 7 , the components 
are given the same reference numbers, and description thereof 
is omitted. 

A description is given of the use method of the flow-out 
regulating portion 81 in the suction-cleansing device 80. 

First, warm water is supplied from the liquid-introducing 
pipe 75 in a state where the flow-out regulating portion 81 
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is attached to the air/liquid jet-guiding portion 76, and warm 
water is jetted from the air/liquid jetting port 73 in the form 
of water drops . At this time, the opening portion of the flow-out 
portion 7 7 is shielded by the flow-out regulating portion 81, 
and jetted warm water is sprayed like mist via pores 85 secured 
at the front surface of the flow-out regulating portion 81. 
That is, the suction-cleansing device is used as a general 
shower. 

Furthermore, when the suction-cleansing device 80 is used 
as a shower, an air axis can be effectively formed before the 
air axis fitting plate 84 which is a low-pressure state (a 
negative pressure state). It is possible to prevent air from 
beingmixed from outside by the air axis f ittingplate 84 , wherein 
a shower including further minute air bubbles is brought about. 

In addition, in a state where the flow-out regulating 
portion 81 is turned at the hinge 82 and is removed from the 
air /liquid jet-guiding portion 76, the suction-cleansing 
device can be used as a cleansing device and a massaging device 
as in Embodiment 7 described above. 

Since the suction-cleansing device 80 according to 
Embodiment 8 is constructed as described above, the following 
actions can be brought about in addition to those of the 
suction-cleansing device 70 according to Embodiment 7. 
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( 1 ) Since the flow-out regulating portion 81 is rotatably 
provided at the circumferential edge portion of the air/liquid 
jet-guiding portion 76 via the hinge 82 , in response to use 
conditions in a bathroom or washroom, the flow-out regulating 
portion 81 is fitted to the air/liquid jet-guiding portion 76, 
and the suction-cleansing device is used as a shower, and it 
may be used as a cleansing device or a massaging device with 
the flow-out regulating portion opened. 

(2) Since the suction-cleansing device can be compactly 
accommodated in a state where the flow-out regulating portion 
81 is fitted to the air/liquid jet-guiding portion 76, compact 
accommodation can be secured. 
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